v' The microsurgical anatomy of the distal anterior cerebral artery (ACA) has been defined in 50 cerebral hemispheres. The distal ACA, the portion beginning at the anterior communicating artery (ACoA), was divided into four segments (A2 through A~) according to Fischer. The distal ACA gave origin to central and cerebral branches. The central branches passed to the optic chiasm, suprachiasmatic area, and anterior forebrain below the corpus callosum. The cerebral branches were divided into cortical, subcortical, and callosal branches. The most frequent site of origin of the cortical branches was as follows: orbitofrontal and frontopolar arteries, A2; the anterior and middle internal frontal and callosomarginal arteries, As; the paracentral artery, A4; and the superior and inferior parietal arteries, As. The posterior internal frontal artery arose with approximately equal frequency from As and A, and the callosomarginal artery. All the cortical branches arose more frequently from the pericallosal than the callosomarginal artery. Of the major cortical branches, the internal frontal and paracentral arteries arose most frequently from the callosomarginal artery. The distal ACA of one hemisphere sent branches to the contralateral hemisphere in 64% of brains. The anterior portions of the hemisphere between the 5-cm and 15-cm points on the circumferential line showed the most promise of revealing a recipient artery of sufficient size for an extracranial-intracranial artery anastomosis. The distal ACA was the principal artery supplying the corpus callosum. The recurrent artery, which arose from the As segment in 78% of hemispheres, sent branches into the subcortical area around the anterior limb of the internal capsule.
to • 40 magnification, with particular attention to the relationship of the trunk and branches of the distal ACA to the cerebral cortex, corpus callosum, lamina terminalis, and optic nerves and chiasm. In some cases the intracranial arteries were filled with redcolored acrylic or latex compound to facilitate dissection of the branches within the brain. The termination of all cortical branches of a diameter greater than 0.2 mm was recorded.
Basic Anatomic Relationships
The ACA, the smaller of the two terminal branches of the internal carotid artery, arose at the medial end of the Sylvian fissure, lateral to the optic chiasm and below the anterior perforated substance (Fig. I ). It coursed anteromedial above the optic nerve or chiasm and below the medial olfactory striate to enter the interhemispheric fissure; 70% passed above the optic chiasm, and the remainder coursed above the optic nerve. 2~ Near its entrance into the fissure, it was joined to the opposite ACA by the anterior communicating artery (ACoA), and ascended in front of the lamina terminalis to pass into the longitudinal fissure between the cerebral hemispheres ( Fig. 2) . The arteries from each side are typically not side by side as they enter the interhemispheric sulcus and ascend anterior to the lamina terminalis (Fig. 3) . Rather, one distal ACA lay in the concavity of the other; in 72% the left ACA was found posterior to the right, and the reverse was true in 28%. Above the lamina terminalis, the arteries made a smooth curve around the genu of the corpus callosum and then passed backward above the corpus callosum in the pericallosal cistern (Fig. 4) . In their mid course one or both ACA's frequently turned away from the corpus callosum only to dip sharply back toward it. After giving origin to the cortical branches, the ACA continued around the splenium of the corpus callosum as a fine vessel, often tortuous, and terminated in the choroid plexus in the roof of the third ventricle (Fig. 4 C, D) . The posterior extent of the ACA depended on the extent of supply of the posterior cerebral artery and its splenial branches? 8 The ACA often had four convex curves as viewed laterally; the convexity was posterosuperior between its origin and the ACoA, anteroventral as it turned into the interhemispheric fissure, posterosuperior at the junction of the rostrum and genu of the corpus callosum, and anterior as it coursed around the genu of the corpus callosum ( Fig. 1 B, C) .
The anterior portion of the falx cerebri (Fig. 4 B) was consistently narrower than its posterior part, with the free margin of its anterior portion lying well above the genu of the corpus callosum and the pericallosal sulcus, while the free margin of its posterior portion lay on the splenium of the corpus callosum. The entire course of the pericallosal artery except for the posterior portion was below the free margin of the falx cerebri and was free to shift across the midline. The callosomarginal artery, on the other hand, had only the most anterior portion below the free margin of the falx; its remainder lay above the free edge, and its displacement across the midline was limited by the rigidity of the falx.
Classification of ACA Segments
Of the schemes proposed for naming the components of the ACA, the simplest is to divide it at the ACoA into two segments; Stephens and Stilwel126 referred to these as the proximal and distal segments, and Krayenbiihl and Ya~argi111 called these the pre-and post-communicating segments (Fig.  5 ). The distal, or post-communicating segment of the ACA is the subject of this report: the proximal segment between the internal carotid artery and the ACoA, referred to by Fischer as the A1 segment, s has been the subject of a previous report by us. 2~ We have adhered to Fischer's subdivision of the distal ACA into four segments (A2 through As). The A2 segment began at the ACoA, passed anterior to the lamina terminalis, and terminated at the junction of the rostrum and genu of the corpus callosum. The A3 segment extended around the genu of the corpus callosum and terminated where the artery turned sharply posterior above the genu. The A4 and A5 segments were located above the corpus callosum and were separated into an anterior (A4) and posterior (As) portion by a point bisected in the lateral view close behind the coronal suture (Fig. 5) . The A2 and Aa segments, together, and A4 and A5 have been referred to as the ascending and horizontal segments, respectivelY. The horizontal segment coursed predominantly in the epicallosal sulcus, also called the sulcus of the corpus callosum, in 86% of hemispheres, and in 14% ran above it medial to the cingulate gyrus.
Other classifications have also been proposed. Lazorthes, et al., 1~ divided the artery into two portions: a basal portion that extended from the origin of the ACA to the rostrum of the corpus callosum, and a distal portion that passed around the genu of the corpus callosum and lay on the floor of the interhemispheric fissure above the corpus callosum (Fig. 5 ).
Morris and Peck 18 used a four-part classification: Part I corresponded to the Aa segment; Part II began at the ACoA and enclosed the genu of the corpus callosum; Part III referred to the round or smooth portion posterior to the genu of the corpus callosum with convexity upward; and Part IV began with the first signs of tortuosity and extended to the termination of the vessel (Fig. 5 ).
Lin and Kircheff," divided the ACA distal to the ACoA into three portions according to its relationship to the corpus callosum; the infracallosal portion began at the ACoA and ascended in front of the lamina terminalis to the level of the genu of the corpus callosum; the precallosal portion curved around the genu of the corpus callosum enclosing the genu; and the supracallosal portion lay in the pericallosal cistern and passed posteriorly toward the splenium on the upper surface of the corpus callosum (Fig. 5) .
Relationship of Pericallosal and Callosomarginal Arteries
The Pericallosal Artery. Lin and Kircheff" and Wilson, et al., 3~ used the term "pericallosal artery" to describe that portion of the ACA distal to the ACoA and we have adhered to that terminology, although Snyckers and Drake 25 and Stephens and Stilwell 2e reserved that term for the artery formed by the bifurcation near the genu of the corpus callosum into the pericallosal and callosomarginal arteries. We refer to the segment distal to the ACoA as the pericallosal artery because both the ACoA and pericallosal artery are consistently present, but the callosomarginal artery is inconsistent; it is quite variable with regard to its site of origin and is frequently absent (18% of hemispheres in this series). If one assumes the pericallosal artery begins at the callosomarginal origin, the variability of origin of the callosomarginal artery could place the origin of the pericallosal artery at any point from near the ACoA to the genu of the corpus callosum, and, in addition, if the callosomarginal artery is absent, some arbitrary point must be selected as the origin of the pericallosal artery. Thus the terms "pericallosal artery" and "distal ACA" refer to the portion of the ACA beginning at the ACoA.
The Callosomarginal Artery. The callosomarginal artery cannot be defined in terms of a given group of vessels that arises from it because any of the usual branches of the callosomarginal artery may arise directly from the pericallosal artery. Because of this variability, other means of defining it have been used when it is not well formed. Moscow, et al., TM defined the callosomarginal artery as the artery that courses in or near the cingulate sulcus and gives rise to two or more major cortical branches, and of 54 specimens, they found that 28 had such a trunk. Using this definition, we found the callosomarginal artery to be present in 82% of hemispheres, Ring and Waddington reported a 40% occurrence of the callosomarginal artery. 23 The callosomarginal artery was the major branch of the pericallosal artery. It coursed above the cingulate gyrus and ran into the cingulate sulcus (Figs. 4 A-D, 6 B-D). When it was well formed, it lay in the sulcus above the cingulate gyrus and followed a course roughly parallel to that of the pericallosal artery. Its branches ascended on the medial surface of the hemisphere and continued on to the lateral convexity for about 2 cm. Portions of the premotor, motor, and sensory areas may be included in its area of perfusion.
Its origin varied in location from just distal to the ACoA to the level of the genu of the corpus callosum. Its most frequent origin was from the A3 segment (60% of hemispheres), an average of 43 mm from the ACoA (range 12 to 47 mm). It arose from A2 in 10% of hemispheres and A4 in 12%.
Size Relationship. The size of the pericallosal artery distal to the callosomarginal origin varied inversely with the size of the callosomarginal artery. Immediately past the origin of the callosomarginal artery, the pericallosal and callosomarginal arteries were equal in diameter in 20% of hemispheres; the pericallosal was larger in 50%; and the callosomarginal was larger in 30%. The average diameter of the pericallosal and callosomarginal arteries just past the callosomarginal origin was 1.9 and 1.8 mm, respectively (Table 1) . Krayenbiihl and Yasargi111 caution against mistaking the callosomarginal artery for the pericallosal artery in lateral angiography, as the mistaken wider curvature may be falsely interpreted as representing hydrocephalus.
Classification of Branches
The distal ACA gave origin to two types of branches: 1) central branches to basal structures including the optic chiasm, suprachiasmatic area, lamina terminalis, and anterior hypothalamus; and 2) cerebral branches to the cerebral cortex and adjacent white matter, subcortical structures, and the corpus callosum. An outline of the branches is as follows:
I 
Central (Basal Perforating) Branches
We have reviewed the central branches arising from the A1 segment and the ACoA in a previous report. 2~ The A2 segment gave origin to an average of 4.8 (range 0 to I0) central perforating branches which pass posteriorly to enter the optic chiasm, lamina terminalis, and anterior forebrain below the corpus callosum (Table 2 ). These branches supply the anterior hypothalamus, the septum pellucidum, the medial portion of the anterior commissure, the pillars of the fornix, and the anterior-inferior part of the striatum 28 (Fig.  4) . The central perforating branches from A2 most commonly took a direct course from the As segment to the anterior diencephalon ( Fig.  4 E) ; however, in two brains the perforating branches arose from a larger artery that originated from A2 and passed upward between the As segment and the lamina terminalis toward the genu of the corpus callosum. We have referred to this artery as the precallosal artery (Figs. 4 A and 6 B) .
Cerebral Branches
The cerebral branches of the distal ACA are divided into cortical, subcortical, and callosal arteries. Cortical Branches. The distribution of the cortical branches can best be discussed in terms of the anatomy of the medial surface of the cerebral hemisphere (Figs. 7 and 8 ). 29 The portion of the medial surface that was supplied by the ACA is compartmentalized by several main sulci or fissures. They were the subfrontal, paracentral, cingulate (including the marginal limb), and the subparietal sulci and the parieto-occipital fissure. The subfrontal sulcus was constant and was located at the inferior limit of the superior frontal gyrus. The gyrus rectus lies beneath the subfrontal sulcus. Superior to the subfrontal sulcus was the large superior frontal gyrus, which was subdivided by many inconstant and unnamed sulci. The paracentral sulcus marked the posterior limit of the superior frontal gyrus and the boundary between it and the paracentral lobule. The paracentral lobule was variable in size and was divided from above by the central sulcus , and subparietal sulci, and the parieto-occipital fissure. The subfrontal sulcus is constant and is located at the inferior limit of the superior frontal gyrus. The cingulate gyrus, which passes around the anterior margin of the corpus callosum, and the superior frontal gyrus, which extends from the orbital surface of the frontal lobe, around the frontal tip and posteriorly to the paracentral sulcus, are almost totally supplied by the A.C.A. The gyrus rectus lies beneath the subfrontal sulcus. Superior to the subfrontal sulcus is the large superior frontal gyrus, which is subdivided by many inconstant and unnamed sulci. The paracentral sulcus marks the posterior limit of the superior frontal gyrus and the boundary between it and the paracentral lobule. The paracentral lobule is variable in size and is divided from above by the central sulcus which extends onto it from the lateral surface of the hemisphere. The marginal limb of the cingulate sulcus separates the paracentral lobule from the precuneus or quadrilateral lobe, which is bounded inferiorly by the subparietal sulcus and posteriorly by the parietal occipital fissure. C: Basal view of the cerebral hemispheres. The gyrus rectus, olfactory stalk, and adjacent part of the orbital gyri are supplied by the A.C.A. which extended onto it from the lateral surface of the hemisphere. The marginal limb of the cingulate sulcus separated the paracentral lobule from the precuneus which was bounded inferiorly by the subparietal sulcus and posteriorly by the parieto-occipital fissure.
On the basal surface, the ACA supplied the medial part of the orbital gyri, the gyrus rectus, and the olfactory bulb and tract (Figs. 7  and 8 ).
On the lateral surface the ACA supplied the area of the superior frontal gyrus and the superior parts of the precentral, central, and postcentral gyri. The band of lateral cortex supplied by the ACA was wider anteriorly, often extending beyond the superior frontal sulcus, and narrowed progressively posteriorly (Figs. 7 and 8) . supply of the cortical branches of the distal ACA are presented in Table 1 . The smallest cortical branch was the orbitofrontal and the largest was the posterior internal frontal artery. The frontopolar and orbitofrontal arteries were present in all hemispheres and the least frequent branch was the inferior parietal artery, present in only 64% of hemispheres. The most frequent ACA segment of origin of the cortical branches was as follows: orbitofrontal and frontopolar arteries: A2; the anterior and middle internal frontal and callosomarginal arteries: As; the paracentral artery: A4; the superior and inferior parietal arteries: As. The posterior internal frontal artery arose with approximately equal frequency from Aa, A,, and the callosomarginal artery. All the cortical branches arose from the pericallosal artery more frequently than they did from the callosomarginal. Of the major cortical branches, the internal frontal and paracentral arteries arose most frequently from the caUosomarginal. The cortical branch that arose most frequently from the callosomarginal artery was the middle internal frontal artery. Of the callosomarginal arteries present, 50% gave origin to two major cortical branches, 32% gave rise to three, 16% gave rise to four, and in one hemisphere (2%) five of the eight major cortical branches arose from the caUosomarginal artery (Fig. 8) .
1. Orbitofrontal Artery. The orbitofrontal artery, the first cortical branch of the distal ACA, was present in all hemispheres in this study. It arose from A2 in all except 18% of hemispheres in which it arose as a common trunk with the frontopolar artery (Fig. 8 C) . In a previous study we found that this artery arose from the A1 segment just proximal to the ACoA in a few cases? ~ From its origin, it passed down and forward toward the floor of the anterior cranial fossa to reach the level of the planum sphenoidale (Figs. 1 B, C, 2 A, 3 , 4 A-C, and 6). It supplied the gyrus rectus, olfactory bulb, and tract, and the medial part of the orbital surface of the frontal lobe (Fig.  8) . The orbitofrontal artery often sent a small branch along the olfactory sulcus to the tip of the frontal pole. There may be more than one orbitofrontal artery as was found in 15% of our cases (Fig. 8 B) .
2. Frontopolar Artery. The next cortical branch, the frontopolar artery, arose from the infracallosal or A2 segment in 90% of hemispheres and from the callosomarginal artery in 10% (Figs. 1 C, 4 A-D, and 6 ). From its origin it passed anteriorly along the medial surface of the hemisphere toward the frontal pole. It crossed the subfrontal sulcus and supplied portions of the medial and lateral surfaces of the frontal pole (Fig. 8) .
3. Internal Frontal Arteries. The arteries supplying the medial and lateral surfaces of the superior frontal gyrus as far posteriorly as the paracentral lobule were named the "internal frontal arteries" by Critchley 5 who described them as the anterior, middle, and posterior internal frontal arteries (Figs. 4  A-D, 6 , and 8). They most commonly arose from the A8 segment of the pericallosal artery or from the callosomarginal artery (Table 1) .
Stephens and StilwelW state that the most common form of origin of the internal frontal vessels is by a common stem. Ring and Waddington, however, reported this finding in only 36% of cases. 2s In this study, the internal frontal arteries arose from a common trunk in only 16% of hemispheres. Combinations of origins in which one of two internal frontal arteries had separate origins from the pericallosal artery while the remaining artery or arteries arose from the callosomarginal were more common.
a. Anterior Internal Frontal Artery. The anterior internal frontal artery supplied the anterior portion of the superior frontal gyrus. It originated from the callosomarginal artery in 24% of cases and in the remainder arose as a separate branch off A2 or As. The origin, whether from the pericallosal or caUoso- *Data given in percentage of hemispheres studied.
marginal artery, was most often at or inferior to the level of the genu of the corpus callosum. b. Middle Internal Frontal Artery. After its origin, this artery coursed posteriorly in the cingulate sulcus a short distance before turning vertically to cross over the superior cortical margin in the middle portion of the superior frontal gyrus. It supplied the middle portion of the medial and lateral surfaces of the superior frontal gyrus. It arose with equal frequency from Aa and the callosomarginal artery. It was the cortical branch which arose most frequently (42% of hemispheres) from the callosomarginal artery.
c. Posterior Internal Frontal Artery. After its origin, the posterior internal frontal artery coursed upward to the cingulate sulcus, then backward for a short distance before turning superiorly to terminate in the uppermost limit of the precentral fissure. It supplied the posterior third of the superior frontal gyrus and part of the cingulate gyrus. Its branches frequently reached the anterior portion of the paracentral lobule. It arose with about equal frequency from A3, A4, and the callosomarginal arteries.
4. Paracentral Artery. This branch most frequently arose from A4 or the callosomarginal artery about midway between the genu and splenium or the corpus callosum. It usually coursed anterior to the marginal limb of the cingulate sulcus or in the paracentral sulcus before turning vertically to the superior portion of the paracentral lobule, where it supplied a portion of the premotor, motor, and somatic sensory areas. It may represent the terminal portion of the anterior cerebral artery, 2 as was found in two hemispheres in this study (Figs. 4 B-D, 6 and 8 B) .
5. Parietal Arteries. The parietal arteries supplied the ACA distribution posterior to the paracentral lobule (Figs. 4 C, D, 6 , and 8). They were named the superior and inferior parietal arteries by Critchley. 5 a. Superior Parietal Artery. The superior parietal artery supplied the superior portion of the precuneus. It usually originated anterior to the splenium of the corpus callosum and coursed in the marginal limb of the cingulate sulcus. If it coursed posterior to the marginal limb, it often sent a branch to it. It was frequently the last cortical branch of the ACA as was found in 21 of 48 arteries studied by Beevore? It originated from A5 in 50%, A4 in 10%, and from the callosomarginal artery in 18% of hemispheres.
b. Inferior Parietal Artery. The last cortical branch of the ACA, the branch supplying the posterior-inferior part of the precuneus and adjacent portions of the cuneus, was the least frequent cortical branch of the ACA (64% of hemispheres). The ACA gave branches to the cuneus in 18% of hemispheres. The inferior parietal artery most commonly arose from the A5 segment of the pericallosal artery just before the latter coursed around the splenium of the corpus callosum. It arose from the callosomarginal artery in only one of 50 hemispheres.
Cerebral Convexity Branches
We analyzed the ACA supply to the lateral surface of the cerebral hemispheres, and defined the number, diameter, and site of origin of the branches reaching the lateral surface of the hemisphere (Fig. 9, Table 3 ). A circumferential line was drawn on the lateral projection beginning at the Sylvian fissure and continuing around the frontal pole and over the hemisphere toward the occipital pole. The line was divided into 5-cm sectors (Fig. 7 ). An identical line was drawn 2 cm in-side the circumferential line. A determination was then made of which portion received the largest number of branches and the diameter of these branches (Table 3 ). The greatest percentage of branches crossing these lines was located on the anterior portion of the hemisphere. Thus, if a revascularization procedure using a microvascular anastomosis between the superficial temporal artery and a cortical branch of the ACA were undertaken, the anterior portions of the hemisphere between the 5-cm and 15-cm points on the circumferential line would show the most promise of revealing a vessel of sufficient caliber to be used as a recipient. In an anastomotic procedure with the superficial temporal artery, the recipient branch of the middle cerebral artery should have a minimum diameter of at least 0.8 mm. In this study, it was found that there are large areas of the lateral cortical distribution of the ACA where the chances of finding a vessel of this diameter are good. The frontal branch of the superficial temporal artery would make a suitable donor vessel. Although it has a smaller diameter than that segment used in anastomosis with the middle cerebral artery, after anastomosis the superficial temporal artery enlarges significantly in response to demand. Kempe has described a technique for performing an anastomosis between the superficial temporal artery and the A2 segment. 1~ The superficial temporal artery is led through a frontotemporal craniotomy, along the Sylvian fissure below the gyrus rectus to the A2 segment. Pool and Potts performed an arterial shunt between the superficial temporal artery and the distal ACA using a polythene tube. ~s Subcortical Branch (Recurrent Artery). The recurrent artery of Huebner was found in a previous study s~ to arise from the As segment in 78% of instances, from A1 in 14%, and at the level of the ACoA in 8%. Its microsurgical anatomy and the consequences of its occlusion have been reviewed previously, s~
Callosal Branches. The ACA was the principal artery supplying the corpus callosum. The pericallosal artery sent branches into the rostrum, genu, and body and splenium of the corpus callosum; it often passed inferiorly around the splenium. The ACA branches were joined posteriorly by the splenial branches of the posterior cerebral artery, a8 We have divided the ACA branches to the corpus callosum into short and long callosal arteries.
The corpus callosum was most commonly supplied by perforating branches which we call "short callosal arteries" because they arose from the pericallosal artery and penetrated directly into the corpus callosum. These branches were present in 98% of hemispheres (Figs. 4 C, D, 6 A, C, and 11 B) . The maximum number of such branches observed in one hemisphere was 20 (average 7) ( Table  2 ). These branches not only supplied the corpus callosum, but continued through it to supply the septum pellucidum, the anterior pillars of the fornix, and part of the anterior commissure. 2 In a few cases, well formed longer branches, referred to as "long callosal arteries," would arise from the pericallosal artery and course parallel to the pericallosal artery, between it and the surface of the corpus callosum to give origin to multiple callosal perforating branches (Fig. 10) . These arteries were infrequent, and have been named on the basis of their location. Such a branch, termed the "medial artery of the corpus callosum" (anterior middle cerebral artery), which supplies branches to the corpus described the ACA as terminating on the inferior surface of the splenium. Stephens and Stilwel126 found this in two of four brains studied and described the pericallosal artery in these cases as coursing around the splenium and forward in the transverse fissure between the thalamus and fornix to the foramen of Monro.
The precallosal artery, a vessel present in only two brains, passed upward between the pericallosal artery and the lamina terminalis, sending branches into the anterior diencephalon. In both cases it extended upward like a long callosal artery, giving off multiple small branches to the rostrum and inferior part of the genu of the corpus callosum (Figs. 4 A, and 6 B) . callosum and adjacent cortex as well as the septal nuclei, septum pellucidum, and upper portions of the column of the fornix, was described by Stephens and Stillwell. 2e We found a similar branch on the superior surface of the corpus callosum in two brains (Fig. 10) .
The pericallosal artery often continued around the splenium of the corpus callosum distal to the origin of the last cortical branch. The branch passing posteriorly around the corpus callosum has been referred to as the "posterior pericallosal artery, ''2~ and when it extends forward below the corpus callosum we refer to it as an "inferior callosal artery." In this study, the distal ACA terminated inferior to the most vertical portion of the splenium of the corpus callosum in 38% of hemispheres (Figs. 4 C, 6 B, C, and 8 A) . It reached the foramen of Monro in two brains in this study. Lazorthes, et al., xa also
Anomalies
Anomalies of the distal ACA include triplication of the postcommunical segment, failure of pairing of the distal ACA, crossover of branches from one to the other hemisphere and bihemispheric branches. 1,4,28,3x Baptista reported finding anomalies in the distal ACA in 25% of the 381 specimens studied?
The distal ACA on one side often sent branches to the contralateral hemisphere. Baptista 2 found branches from one distal ACA to the contralateral hemisphere in only 12% of brains; however, in this study using magnification, we identified branches to the opposite hemisphere in 64% of brains (Figs. 11 and 12) . Most of these supplied only a small area on the medial surface of the contralateral hemisphere.
A bihemispheric branch, defined as one which divided distal to the ACoA and provided the major supply to the medial surface of both hemispheres, was found in only one brain in this study. It arose from the right A2 segment distal to the ACoA near the genu of the corpus callosum and supplied all the left hemispheric areas normally supplied by the left A2 segment. The left A2 segment gave origin to the left recurrent artery. This type of anomaly, where one ACA bifurcated distal to the ACoA to provide the major source of blood supply to both hemispheres, was found in 7.25% of 400 brains by Moniz. 17 Baptista noted that in the presence of such an anomaly, occlusion of one ACA distal to the ACoA may produce bilateral cerebral injury similar to that produced by blocking both ACA's. 2 Windld 1 and Baptista 2 reported an anomaly in which the ACA distal to the A~ segment was unpaired and a single distal ACA supplied both hemispheres. Baptista described this unpaired artery as having a major trifurcation halfway between the genu and the splenium of the corpus callosum. No instance of triplication of the post-communical segment was found in this study, but one was present in one of 50 brains in a previous study by us. s~ craniotomy with retraction of the frontal lobe and following the ACA distally from near the carotid origin as would be done for an anterior communicating aneurysm, x~'3~ The craniotomy may be modified so that a second aneurysm, which occurs more frequently than with aneurysms in other sites, can also be approached at the same operation? ,3~ Before retracting the frontal lobe, it may be necessary to sacrifice a bridging vein passing from the superior margin of the hemisphere to the sagittal sinus. Most frequently only one vein must be sacrificed? 5'3~
From this point the surgery is often tedious because of the limited exposure provided by the intrahemispheric fissure, the frequent attachment of the aneurysm to the falx, and because aneurysms in this site are particularly prone to rupture during exposure. In Snyckers and Drake's series, rupture occurred during exposure in 50% as compared to 13% in their series of randomly selected supratentorial aneurysms? 5
Intracerebral hemorrhage occurs after rupture slightly more frequently with aneurysms of the distal ACA than with aneurysms in other locations 9,a2,25,3~ because of the absence of a subarachnoid cistern into which to bleed and the closely applied cerebral surfaces? In planning surgery, it is important to remember that the hemorrhage may be into the hemisphere opposite the ACA harboring the aneurysm. Hamilton and Falconer reported one case in which they selected the side for a common carotid ligation based on the side of the hematoma, and after the patient rebled it was found that the aneurysm arose on the ACA opposite that of the hematoma. ~ The aneurysm is approached from the left side if there is a hematoma in the left hemisphere.
The pericallosal and callosomarginal arteries, and variants of normal anatomy should be identified before dissecting the aneurysm. Connections between the two ACA's may occur proximal or distal to the area of the aneurysm, or the aneurysm may occur at the apex of a single pericallosal artery created by a fusion of the pericallosal arteries from both sides to form what has been called a "supreme anterior communicating artery. ''1~, 32 Yasargil and Carter found that the necks of distal ACA aneurysms were often wide and atherosclerotic? ~ These aneurysms have been treated by occluding the neck with a clip or suture, clipping and excision of the aneurysm, coagulation of the neck with bipolar forceps, and subsequent clipping, excision of the aneurysm, and closure of the artery between temporary clips, muscle wrapping or wrapping after cross compression of the aneurysm with a clip, ligation of the pericallosal artery proximal to the aneurysm, common carotid ligation, and trapping between two clips. 9,12,32 There frequently has been no adverse effect following ligation of the pericallosal artery proximal to the aneurysm, and deficits occurring after ligation have often partially or completely resolved. TM Pool and Potts reported using a shunt tube from the superficial temporal to the pericallosal artery to permit perfusion of the distal ACA after aneurysmorrhapy, s2
